Ethylene dibromide and disulfiram: studies in vivo and in vitro on the mechanism of the observed synergistic carcinogenic response.
Two possible mechanisms for the reported carcinogenic synergism between ethylene dibromide (EDB) and disulfiram have been investigated in vivo and in vitro, the first involving increased production of an EDB-derived glutathione mustard and the second increased production of bromoacetaldehyde. Consistent with both of these suggested mechanisms, repeated administrations of disulfiram to rats inreased liver glutathione-S-transferase activity and decreased liver low Km aldehyde dehydrogenase activity. However, when added to a rat liver S-9 fraction in vitro, disulfiram decreased transferase activity and only depressed the dehydrogenase activity after a period of preincubation. Although the mutagenic potency of EDB to Salmonella typhimurium was slightly enhanced in vitro by the addition of a rat liver S-9 fraction, the further addition of disulfiram to the assay medium produced no additional change. Similarly, the addition of a range of S-9 and S-0.5 liver fractions derived from disulfiram-treated rats also failed to enhance significantly its mutagenic potency over the normal S-9 fraction. The general implications of these findings are discussed.